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Background: Febrile convulsions are the most frequent type of seizures in
children under 6 years of age. Significant percentage of these children will later
suffer from recurrence of febrile convulsion.

Objectives: To identify the main risk factors for recurrent febrile convulsions in
children.

Methods: we carried out a case control study involving 89 children those who
experienced first attack of febrile convulsions and 92 children with recurrent
attack of febrile convulsions. The study was conducted in Central Children
Teaching Hospital, Baghdad during the period 2006- 2007.

Results: Compared to children with first attack of febrile convulsion, children
with recurrent seizures were younger at onset (4- 12m) (67% vs. 44%), mainly
male (70% vs. 51%) and had more often family history (first degree relative)
history of epilepsy, low degree of temperature (45% vs. 23%) and frequent
febrile illnesses (83% vs. 50%). second degree family history of febrile
convulsion and onset of febrile convulsion in relation to onset of fever and type
of convulsion (simple vs. complex) were not significant risk factors.
Conclusions: Awareness of these risk factors should lead pediatricians to suggest
administration of short course of diazepam at onset of each febrile illness to prevent
recurrent febrile convulsions. Also, public education on recurrent febrile convulsions

is needed.

Introduction:

Convulsions triggered by fever, febrile Convulsions (FC)
are the most common type of seizure, with a prevalence of
3 to 4 percent, which frequently recur, with a recurrence
rate of 33 percent overall and 50 percent when the first
febrile seizure occurs before one year of age () The risk of
recurrence increases when there is a family history of
febrile seizures and, in some but not all studies, when there
is a family history of afebrile seizures and when the child
has a neurologic abnormality 23) Half the recurrences
occur within six months of the first febrile seizure, three
quarters within a year, and 90 percent within two years ),
Febrile seizures are seizures that occur between the age of
6 and 60 months with a temperature of 38°C or higher ,
that are not the result of central nervous system infection or
any metabolic imbalance, and that occur in the absence of
a history of prior afebrile seizures®. Febrile seizures are
typically divided into two types, "simple" and "complex". A
simple FS comprises of generalized tonic-clonic activity
without focal features, of less than 15 minutes duration,
without a recurrence in the subsequent 24 hours and
resolving spontaneously. Complex febrile seizures are
defined on one or more of the following features: a partial
(focal) onset or showing focal features during the seizure,
prolonged duration (greater than 15 minutes), and recurrent
within 24 hours or within same febrile illness 9.

One-third of children who have a first simple febrile

seizure will have a second during a subsequent febrile
illness, and half of these will have a third febrile seizure.

One-half of recurrences occur within 6 months of the first
febrile seizure, three fourths within a year, and 90% within
2 years. Less than 9% of children with febrile seizures have
more than three ®). Risk of recurrence is increased by:
familial history of febrile seizures, first febrile seizure before
1 year, and body temperature less than 40°C ®),

Only 2% of neurologically normal children who
experience a simple febrile seizure will have a nonfebrile
seizure by age 7. In children with a prolonged or focal
febrile seizures, a prior neurologic deficit, or a family
history of epilepsy there is an increased, but still small (6%)
probability of subsequent epilepsy 7:8) " There is no
evidence that occasional febrile seizures or even febrile
status epilepticus causes neurologic damage, mental
retardation, a decrease in 1Q, cerebral palsy, or learning
problems ©),

The present study is aimed to identify the main risk
factors for recurrent febrile convulsions in children.

Methods:

This is a prospective, case -control study conducted
from 1" of January 2006 to the 1** of January 2007 on all
patients with FC referred to the emergency department of
Central Pediatric Teaching Hospital, were examined after
taking full history, assessment and full investigation.
Development assessment has been done for each patient.

Convulsions were labeled as febrile by excluding
infections of central nervous system in developmentally
normal children on basis of history, examination including
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neurological examination and relevant laboratory
investigation according to the provisional diagnosis. The
total number of patients was 181 divided into two groups,
92 patients with recurrent attack of FC and 89 patients with
1st attack of FC. Patients with history of neonatal seizure
or afebrile convulsion at any age were excluded from the
study.

The following risk factors were studied: age, sex, family
history of febrile convulsion in first and second degree
relative, family history of epilepsy, onset of FC related to
onset of fever, degree of temperature at onset of FC, type
of FC and history of Febrile Iliness (Fl) per year. Data was
analyzed using chi square. P-value <0.05 was regarded
significant.

Results:
Results of the present study are illustrated in the
following tables:

Table 6: Distribution of the cases and controls according
to the onset of FC with regard to onset of fever.

Onset of fever Cases Controls

before onset of 1st p- value
FC No. (%) No. (%)

<2 hours 31(33.6) 27 (30.3)

>2 hours 61 (66.3) 62 (69.7) 0.628
Total 92 (100) 89 (100)

Table 7: Distribution of the cases and controls according
to the degree of temperature.

Temperature at Cases Controls value
onset of 1st FC No. (%) No. (%) P
<39°C 42 (45.6) 21(23.6)

>39°C 50 (54.4) 68 (76.4) 0.002
Total 92 (100) 89 (100)

Table1: Distribution of the cases and controls according

to age.
Age (months) Nccfs((j/:) C')\l(;th(rsz ? p- value
4-12 61 (67) 39 (44)
12-24 19 (20) 31(34) 001
>24 13 (13) 19 (22)
Total 92 (100) 89 (100)

Table 8: Distribution of the cases and controls according
to the type of convulsion.

Cases Controls
Type of convulsion p- value
No. (%) No. (%)
Simple FC 44 (47.8) 49 (55.1)
Complex FC 48 (52.2) 40 (44.9) 0.331
Total 92 (100) 89 (100)

Table 2: Distribution of the cases and controls according

Table 9: Distribution of the cases and controls according

to sex. to the number of Febrile llinesses per year.
Cases Controls ; Cases Controls
Gender p- value Number of Febrile p- value
No. (%) No. (%) llinesses per year No. (%) No. (%)
Male 65 (70.6) 46 (51.6) >4 attack per year 77 (83.7) 50 (56.2)
Female 27(29.4) 43 (48.4) 0.009 <4 attack per year 15 (16.3) 39(43.8)  0.0001
Total 92 (100) 89 (100) Total 92 (100) 89 (100)
Table 3: Distribution of the cases and controls according . .
Discussion:

to family history of FC in 1st degree relative.

Family History of Cases Controls

FC in 1st degree p- value
relatives No. (%) No. (%)

present 54 (58.6) 36 (40.4)

absent 38 (41.4) 53 (59.6) 0.014
Total 92 (100) 89 (100)

Table 4: Distribution of the cases and controls according
to family history of FC in 2nd degree relative.

Family History of Cases Controls

FC in 2nd degree p- value
relatives No. (%) No. (%)

present 37 (40.2) 28 (31.4)

absent 55 (59.8) 61 (68.6) 0.220
Total 92 (100) 89 (100)

Table 5: Distribution of the cases and controls according
to family history of epilepsy.

Family History of Cases Controls

i p- value
epilepsy No. (%) No. (%)
present 35 (38) 12 (13.5)
absent 57 (62) 77 (86.5) 0.0002
Total 92 (100) 89 (100)

In this study we found that there are several risk factors
predicting the possibility of recurrence of FC in children.
Age of less than 12 months at the onset of the first FC is
associated with increase incidence for recurrence of FC
this result goes with the studies of Knudsen et.al and
Tarkkar et.al © 10,

Also the result of our study is nearly identical with
Martin-Fernandez et.al, who found that age at the onset of
FC less than 16 months is a risk factor for recurrence of FC
(13 our study also showed that an age of 12-24 months at
initial seizure are associated with high risk group of
recurrence of FC, this finding is not consistent with the
finding of Offringa et.al (1% who found that the age below
30 months are associated with low risk of recurrence.

It was found that male are more liable to have recurrent
of FC with two third of cases as compared to one half in
control group 1.4:1 and this was reported by Bessisso et.al
and Airede 1% 16), but this result is not compatible to what
is found by Al Eissa, who found that gender had no role in
occurrence of recurrence of FC (17).

We found that positive family history for FC can be
elicited in 25-40% of patients with febrile seizures (),
Family history of FC in a first degree relative is a risk factor
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for recurrence of FC, and this result is in agreement with
previous studies (9,12-14,18,19)

Family history of FC in a second degree relative is not a
risk factor for recurrence of FC and this finding is
consistent with Van Esch et.al (19).Family history of
epilepsy in this study seen to be a risk factor for recurrence
of FC and this finding goes with previous studies ©.12-
14.17.18) Duration of fever before the onset of first FC is not
a risk factor for recurrence of FC and this finding is not in
agreement with the result of Berg et.al, who founds that
short duration of fever before onset of first FC is a risk
factor for recurrence FC (12).

Low grade fever (i.e., <39°C) at the onset of first FC is a
risk factor for recurrence of FC and this result goes with
previous reported studies (12’14'22), but this result is not
compatible with Al-Eissa and Van Stuijven berg et.al’”21),
also other studies (18'22), found that low temperature at
onset of first FC (i.e.,<39°C), is associated with a
decreased risk of recurrence, which goes with Offringa et.al
study (14),

Complex first FC is not a risk factor for recurrence of FC
in this study group this result not compatible to Knudsen,
Bessisso et.al and Al Eissa results <9’15'17),but similar to
what is found by Berg et.al, who found that complex febrile
seizures did not increase the risk of recurrence FC (1),

We have shown that frequent febrile illnesses ( more
than four illnesses per year ), increases the possibility of
recurrence of FC and this finding similar to the study
conducted by Offringa et.al (14), while Al-Eissa, and Van
Stuijven berg et.al found that febrile ilinesses is not a risk
factor (17:21),

Conclusions:

The risk factors associated with increase incidence of
recurrence FC are: male sex, age less than 12 months at
the onset of the first FC, family history of FC in a first
degree relative, low temperature(<= 39 c2.) at the onset of
the first FC &frequent attack of febrile illnesses (>4per
year), family history of epilepsy.

Family history of FC in a second degree relative and
duration of fever (neither long nor short) before the onset of
the first FC, type of convulsion are not a risk factors for
recurrent FC.

Recommendations:

1- Those children with high risk of recurrence should be
started on prophylaxis after the first FC or at onset of
each febrile illness oral diazepam (0.25 mg/kg every
eight hours) is administrated for the duration of illness
(usually 2-3 days).

2- Improve educational level of the mothers about the risk
of recurrence of FC, avoidance of febrile illness,
promote medical seeking and close follow up of their
children who are at high risk of recurrence with each
febrile illness.

3- Pay more attention to the health educational programs
and this can be achieved through TV programs,
educational leaflet, lectures.
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